In order to determine the appropriate intake of docosa hexaenoic acid (22: 6n-3, DHA), the potential changes in lipid peroxida tion and antioxidant defense in serum and tissue as well as the changes in serum lipid levels were examined in rats by giving them diets containing graded levels of purified DHA (0, 1.0, 3.4 and 8.7 energy % in the diets) for 2 weeks. Serum a-tocopherol concentration decreased slightly but significantly even at the 1.0 energy %. Liver lipid peroxide levels as assessed by the thiobarbituric acid (TBA) value and chemiluminescence intensity augmented at the 3.4 energy % and more , and the a-tocopherol content significantly decreased in response to the increase in lipid peroxide levels. In the kidney, a slight but significant increase in TBA value was observed even at 1.0 energy % and higher. All the serum lipid levels as analyzed by total cholesterol, HDL-cholesterol, triacylglycerol (TG) and phospholipids (PLs) decreased as the dietary DHA level increased. These experimental results suggest that the dietary intake of DHA should be less than 1 energy % to avoid promoting deleterious influences such as serum and tissue lipid peroxidation and to ameliorate serum lipid levels . Key Words assessment of docosahexaenoic acid intake , docosahexaenoic acid, docosahexaenoic acid intake, lipid peroxidation , vitamin E, serum lipid, fatty acid profile, rat Diets recommended for the general public to prevent heart disease , cancer and diabetes involve reducing total fat and cholesterol and replacing saturated (S) fat with polyunsaturated (P) fats of both the n-3 and n-6 types . Consumption of 1 N-3 fatty acid intake and lipid peroxidation (2).
(27, 28). The HDL-cholesterol concentration also decreased through DHA intake but the changes in the ratio of HDL-cholesterol to total cholesterol (0 .67, 0.67, 0.61 and 0.63 for 0, 1.0, 3.4 and 8.7 energy % DHA groups, respectively) were negligible due to the concomitant decrease in total cholesterol concentration . Liver microsomal drug-metabolizing enzyme activities as measured by cyto chrome P-450 content and aminopyrine N demethylase and aniline hydroxylase activities (Table 3) considerably increased at the level of 3.4 energy % and higher , which was consistent with our previous results (29). Liver microsomal drug metabolizing enzymes are generally induced when xenobiotics are ingested , leading to an alteration in oxidative detoxification of xenobiotics (30, 31). Therefore , these results show that the higher intake of highly unsaturated DHA , 3.4 energy % and above, may promote oxidative detoxification through stimulation of the liver microsomal drug-metabolizing enzyme system.
Fatty acid profiles of the serum, liver microsomes and heart lipids were analyzed (Fig. 5) . The serum lipid showed compositions as a function of dietary lipids as observed particularly in the compositional changes in oleic , linoleic, arachidonic and docosahexaenoic acids. The incorporation of DHA increased and almost a constant level of arachidonic acid was retained in liver microsomal lipids . A characteristic fatty acid profile was noticed in the heart lipid , where the incorporation of DHA was higher than that of serum and liver microsomal lipids even at the 1.0 energy %, which was accompanied by a low level of linoleic acid as seen in the liver microsomal lipids. Similar results have also been obtained elsewhere when DHA is fed to animals (32, 33). The low level of linoleic acid and high level of DHA in heart lipids, particularly in mitochondrial cardiolipin , are believed to be associated with functional disorders of the heart mitochondria (34) . 
